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Technology Summary
CMOS optical transceivers

co-packaged with processor/switch

Technology Impact
This project will enable a 2x increase in data center 

energy efficiency by co-packaging high-bandwidth 1 
pJ/b CMOS optical transceivers with switch and 
processor chips to displace power-hungry electrical 

links and enable new data center architectures

Technology breakthrough: 
On-chip optical I/O (top) with dual-

core RISC-V processor (left) and 
memory bank (bottom), 

Ref: DARPA POEM, 
Sun, C. et al, Nature Dec. 2015

!

Ayar Labs photonic transceiver co-packaged with switch chip

External laser

Fiber ribbonTechnical Approach

! 100ºC operation temperature for CMOS optical I/O

! Separate laser with lower temperature requirements

! High volume fiber alignment to CMOS chip

! Standard CMOS manufacturing & assembly techniques



!"#$%&#'(%)*&+,)*)-%,.#/

!

"#$%

Alex Wright, MBA
CEO and co-founder

Mark Wade, PhD
President, Chief Scientist, and 

co-founder

Chen Sun, PhD

CTO and co-founder

Roy Meade, MBA, MS
VP of Manufacturing

John Fini, PhD
Principal Engineer

Shahab Ardalan, PhD
Principal Engineer



Sources: Product spec sheets. Data available upon request.
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Sources: Wikipedia 10GE, 25GE, Gigabit Ethernet pages
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Package

(55mm x 55mm)

SOC

Optical I/O Chiplet

Co-packaged optical I/O

for 10 – 100+ Tbps I/O 
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) micro GRIN elegantly combines beam-turning and lensing

) Design and control beam size, and

) Working distance to chip

) Ultimate in low profile fiber coupling
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